In this paper we study an abstract stochastic equation of second order and stochastic boundary problem for the telegraph equation in a strip. We prove the existence of solutions, which are d-periodic (periodic in distribution) random processes.
Introduction
Let H be a separable Hilbert space, A E C(R,(H)) be a periodic function, and a E R. Let w {w(t)" t R} be an H-valued Wiener process. Consider the following abstract stochastic boundary problem for the telegraph equation (1) in the sense defined below. The existence of periodic solutions for deterministic partial differential equations are intensively studied, see for example, the well-known book [19] . The problem of the existence of stationary and d-periodic solutions to stochastic ordinary differential equations is also well-known, see the books [7, 13] , and the survey [8] for more references. During the past years, it has become apparent that it is natural and more adequate in many applications to consider an input source for partial differential equations as random source or a random disturbance. Thus the problem of investigating stochastic partial differential equations is of importance, see [3, 9, 18], where the problems of this kind were studied. We prove the existence of d-periodic solutions for stochastic boundary problem (1). (3) if for every t E R, the random element x(t) is bt-measurable E I I x(t)II 2 < + c, and for every s < t with probability 1, x(t)-x(s) / A(u)x(u)du + w(t)-w(s). 8 The last integral is a Riemann integral of H-valued continuous function with probability one. Let U: R(H) be the unique solution of the following problem" U'(t)-A(t)U(t),
It is well-known that for every t E R, the operator U(t) is invertible and Let u(t) u(t-,-)u(-)', t e n, , e z, In order to prove Theorem 1, the following lemmas will be needed.
Lemma 1: If the random process x is a nonanticipating solution of (3), then for every s < t with probability 1,
where the integral is a stochastic integral with respect to w.
Proof: Note that equality (5) is equivalent to the following: A" {s-to, tl,...,t n t}, Atk" tk
Hence, for every s, t, the right-hand side of (6) converges in probability to
If the random process x is a continuous nonanticipating solution of stochastic equation (5), then x is a nonanticipating solution of (3).
Proof: The conclusion follows from a computation similar to the proof of Lemma 1.
Lemma 3: If the random process x is a d-periodic nonanticipating solution of (3), then the stationary process {x(nv)'n E N} in H is a stationary adapted to {(n)" n Z} solution of the following difference equation in H"
is a sequence of Gaussian independent identically distributed random elements in H.
Proof: The proof follows from Lemma 2. It follows by a direct computation that the covariance operator S of the element e(0) is given by / U(7")U-I(u)WU-l(u)*U(7")*du.
S 0
In addition, it can be proved as in [3, n. [5] . Lemma 5: Let {x(n'):n Z} be a stationary and adapted to {e(n):n G Z} solution of equation (7) (2) . By Lemmas 1-3, this solution is unique. This completes the proof of Theorem 1.
The following studies will be concerned with the following stochastic equation:
x"(t) + ax'(t) A(t)x(t) + w'(t), t G R.
We first give the definition of a solution for equation (9) . Definition 3: An H-valued random process {x(t):t R} is called a solution of equation (9) if for every t G R, the random element x(t) is fit-measurable, the processes x, are continuous with probability 1, and for every s < t, the equality x'(s) + a(x(t)-x(s)) / A(u)x(u)du + w(t)-w(s) (10) 8 holds with probability 1.
The main result of this section is a theorem which establishes a criterion of the existence of d-periodic solutions for equation (9 Let us note that we have by (8) (1) with g e C, if for every (t,x)e Q, the element u(t,x)is fit-measurable, the functions u, ut, Uxz are continuous with probability 1, and, for every s < t, . 
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Now we prove the main result of this paper. [1, 10, 14] and from the existence of the moments for Gaussian elements [15, 16] . 
with probability 1. The process vk is a unique solution of (14) , because if the equation (14) Thus, we have (ii). This
